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When y=b, 4|=0, -§f=0> ^T=°'> " 0=2mgb, and we have 
dx 2 , % 2 , d0 8 n ., N /1N 



di 2 d< 2 d* 2 

Now x=a — Or&ina eos/9, y=b— tfrsina sin/S; then 

da , B de dy . a de dx 2 +dy* „ . „ d0 2 ,, „ 

_=_ ysin «oos^, -JU-rsinasin^, _^-=r 2 sin 2 «^ ; then 

d^ 2 _ ft* da; 8 +% 2 



d<* r J sin 8 a' d< 2 



Substituting in (1), 



dx*+dy 2 r 8 sin 2 a+& 2 „ .. . „ . . . a /0 . 
d< 2 • r 8 sin 8 « =2y(&-y)=VrBin«Bim9...(2). 

But da: 8 +d# 8 =ds 2 , in which s=0»- sina, or ds=r sinadtf; .\(2) becomes 

ds 2 2r 2 sin 2 a . . ... 

- Tr -= _ . „ — - TT flssm/9...(3). 
di 2 r 2 sin 2 a+fc 2!/ v ' 

Taking the derivative of both members of (3) with respect to t, dividing by 
-jt, multiplying by dt and integrating twice, noticing that when <=0, -^-=0,and 
s—q, and finally putting s—Z=the length of the trough, 



r*sin'a 



4i i. 4 1 |(10sin 2 a+4)Z 7 „ . . . . 

5#< s , whence t=- — A- — = — . _ , fc 2 being %r*. 



"V 2 sin 2 a + ft 8S 
Also solved by G. B. M. Zerr and G. W. Greenwood. 



DIOPHANTINE ANALYSIS. 

136 Proposed by A H HOLMES, Brunswick, Maine. 

In the equation in Diophantine Analysis : 2a: 2 +2a;-j-l=n — m 2 , show that 
u is always the sum of two squares. 

Solution by L. E. NEWCOMB, Los Gatos, Ca>. 

2a; 2 +2»+l=a; 8 -|-(iB+l) 2 ...(l). 

hetpq=x or pq=x + l according as x is odd or even; then, for all integral 
values of a; that satisfy (1), ip s — iq 2 —x+l or &p 2 — iq 2 =x. 

■'■p i q 2 +Qp i -iq 2 y=x 2 + (x+iy=u 2 . 

Bxitp 2 q 2 +(£p 2 —lq*) 2 =(ip 2 +$q 2 ). Forp, substitute m + n, iorq,m—n; 
then (£p 2 +j£ 2 ) 2 becomes (m 2 +w 8 ) 2 . Since (m 2 +w 2 ) 2 =w 8 , u—-m 2 +n 2 ') ) the 
sum of two squares. 



